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the quantity as K.C.UVs per kilogram. With gases, on the
other hand, K.C.U/s per gram molecule is normal. The
corresponding quantities in the British units are B.Th.U/s
per pound with solids and liquids, B.Th.U/s per cubic foot
in the case of gases.
For complex fuels of more or less undetermined compo-
sition such as the various forms of coal, lignites, peat, wood
and fuel oils, an actual calorimetric determination of the
calorific value of a sample is the surest policy to adopt.
Various devices are occasionally employed for calculating
the calorific values of such fuels from a determination of the
percentage composition of the material and from the known
calorific values of carbon and hydrogen.
The quantity of air or oxygen required by a given com-
bustible for complete combustion is fixed and determined by
the quantity of free carbon and hydrogen present and by the
Law of Constant Proportions for reacting substances. Thus,
one gram molecule of carbon requires for complete combustion
to carbon dioxide, one gram molecule or 22*412 litres of
oxygen at N.T.P. Similarly, with hydrogen, two volumes of
hydrogen require one volume of oxygen. With materials
which already contain oxygen it'is obvious that the process of
oxidation must be in part achieved and so, a corresponding
decrease in the oxygen required for complete combustion is
found. In the calculations of calorific value of materials
having a definite oxygen content, assumption is made that
this is wholly in combination with hydrogen and that, conse-
quently, the oxygen required for combustion of the hydrogen
is correspondingly less. Since 8 parts by weight of oxygen
combine with I of hydrogen the percentage of hydrogen
available for combustion is decreased to H2 % ~~ I 02 %.
The net effect of this is to diminish the heat of combustion
by a corresponding amount.
The arbitrariness of such an assumption as to the state
of combination of the oxygen becomes evident, however, on
slight consideration and justifies the observation that such
calculations are at best but crude approximations and only
to be employed in absence of circumstances rendering direct